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CLAIMS 



[Claim(s)] 

[Claim 1] While being the control unit of the engine which has the EGR adjustment device 
which returns to an inhalation -of- air system in a part of exhaust gas, being arranged in a 
flueway, absorbing NOx in a hyperoxia ambient atmosphere and emitting NOx by oxygen 
density fall The NOx absorber which absorbs a sulfur component, and a decision means to 
judge that the NOx absorber would be in the predetermined sulfur absorbing state, The 
control unit of the engine which the related value of an EGR rate is decreased, is made to 
carry out the temperature up of the temperature of an NOx absorber based on the decision 
result of a decision means, and is characterized by providing the sulfur balking control 
means made to secede from the sulfur in an NOx absorber. 

[Claim 2] The control unit of the engine which is that the predetermined sulfur absorbing 
state changed into the condition that NOx absorptivity falls below to a predetermined 
value by sulphuric absorption, in the control unit of an engine according to claim 1. 
[Claim 2] It is the control unit of the engine characterized by having the reduction material 
concentration control means which carries out increase-in-quantity control of the 
concentration of the reduction material by which said sulfur balking control means is 
included in exhaust gas in the control unit of an engine according to claim 1 or 2. 
[Claim 3] It is the control unit of the engine characterized by decreasing the related value 
of an EGR rate after said reduction material concentration control means starts 
increase-in-quantity control of reduction material concentration when a decision means 
judges that the NOx absorber would be in the predetermined sulfur absorbing state in the 
control unit of an engine according to claim 3, and the amount of emission NOx from an 
NOx absorber serves as a peak. 

[Claim 5] It is the control unit of the engine characterized by performing either [ at least ] 
Air Fuel Ratio Control which said reduction material concentration control means 
increases the quantity of the rate of fuel oil consumption to an inhalation air content in the 
control unit of an engine according to claim 4, and sets an air-fuel ratio lambda to 
lambda<=l, or the ignition retard control. 

[Claim 6] the time of performing Air Fuel Ratio Control in the first half, while having the 
injector which injects a direct fuel to a combustion chamber in the control device of an 
engine according to claim 5 - a reduction material concentration control means -- like an 
inhalation-of-air line " from - the control device of the engine characterized by making at 
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least two division injections perform before a compression stroke. 
[Claim 7] It is the control unit of the engine characterized by a reduction material 
concentration control means enlarging the amount of ignition retard before the amount of 
emission NOx from an NOx absorber serves as a peak when performing ignition retard 
control in the control unit of an engine according to claim 5. 

[Claim 8] It is the control unit of the engine characterized by for a reduction material 
concentration control means making Lean the air-fuel ratio of some gas columns before 
performing the Air Fuel Ratio Control when performing Air Fuel Ratio Control in the 
control unit of an engine according to claim 3, and making the air-fuel ratio of the 
remaining gas columns abbreviation lambda<=l. 

[Claim 9] the gas column to which a reduction material concentration control means makes 
an air-fuel ratio abbreviation lambda<=l in the control unit of an engine according to claim 
8 receiving - like an inhalation- of- air line - from " the control unit of the engine 
characterized by performing at least two division injections before a compression stroke. 
[Claim 10] before a reduction material concentration control means performs ignition 
retard control in the control unit of an engine according to claim 3 - like an 
inhalation-of-air line - from - the control unit of the engine characterized by performing at 
least two division injections before a compression stroke. 

[Claim 1 1] It is the control unit of the engine characterized by mainly performing ignition 
retard control in the control unit of an engine according to claim 5 at the time of a heavy 
load. 

[Claim 12] The control device of the engine characterized by mainly performing division 
injection at the time of low loading in the control device of an engine according to claim 6. 
[Claim 13] While being the control unit of the engine which equipped the combustion 
chamber with the injector which injects a direct fuel, being arranged in a flueway, 
absorbing NOx in a hyperoxia ambient atmosphere and emitting NOx by oxygen density 
fall The NOx absorber which absorbs a sulfur component, and a decision means to judge 
that the sulfur absorbing state which the NOx absorber absorbed is below a predetermined 
value, It has the reduction material concentration control means which performs at least 
one side with the division injection control which said injector divides [ control ] into at 
least 2 times before a compression stroke, and makes a fuel inject, the decision result of a 
decision means - being based " like ignition retard control and an inhalation-of-air line - 
from -- A reduction material concentration control means is the control unit of the engine 
characterized by carrying out priority application of the ignition retard control in a heavy 
load. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of the engine which 
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reduces the sulfur component in the exhaust gas exhausted from the engine. 
[0002] 

[Description of the Prior Art] As a means to reduce the nitrogen oxides (NOx) contained in 
engine exhaust gas, as shown, for example in JP,6229322,A, what performs EGR which 
makes a part of exhaust gas flow back in an inhalation-of-air system has come to be known 
widely. 

[0003] Moreover, NOx (nitrogen oxides) which exists in exhaust gas in case an air-fuel 
ratio is Lean absorbs, when the oxygen density of exhaust gas falls, the NOx absorber 
which emits NOx forms, and generally what was made to carry out reduction purification 
of this NOx emitted is known for the engine which makes an air-fuel ratio Lean by the 
specific operating range like the direct-injection engine which equips a combustion 
chamber with the injector which injects a direct fuel, and performs stratification 
combustion by compression stroke injection in a low-loading region. Such an NOx 
absorber's use of the thing of the specific area where the sulfur component is contained in 
the fuel or the engine oil reduces greatly NOx absorptivity after the event in the NOx 
absorber in which has the property to be easy to absorb SOx under exhaust air (sulfur 
oxide) rather than it absorbs NOx under exhaust air, therefore poisoning was carried out 
by absorption of SOx. 

[0004] The technique in which the sulfur in an NOx absorption catalyst raises whenever 
[ catalyst temperature ] at the adult time is indicated by JP,6-066129,A about the problem 
of this SOx poisoning. This technique is raising whenever [ catalyst temperature ] using an 
electric heater. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the technique of JP,6-066129,A, 
it is necessary to prepare an electric heater separately in order to raise whenever [ catalyst 
temperature ], and it is not desirable in cost in tooth space. 

[0006] This invention aims at offering the control unit of the engine which can attain 

space-saving-ization and can avoid a cost rise in view of such a situation. 

[0007] 

[Means for Solving the Problem] As said The means for solving a technical problem, this 
invention While being the control unit of the engine which has the EGR adjustment device 
which returns to an inhalation-of-air system in a part of exhaust gas, being arranged in a 
flueway, absorbing NOx in a hyperoxia ambient atmosphere and emitting NOx by oxygen 
density fall The NOx absorber which absorbs a sulfur component, and a decision means to 
judge that the NOx absorber would be in the predetermined sulfur absorbing state, It is 
the configuration of providing the sulfur balking control means which the related value of 
an EGR rate is decreased, is made carrying out the temperature up of the temperature of 
an NOx absorber based on the decision result of a decision means, and is made seceding 
from the sulfur in an NOx absorber (claim 1). 

[0008] If a sulfur balking control means decreases the related value of an EGR rate when 
based on this configuration, the temperature of exhaust gas rises in connection with it, the 
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temperature of an NOx absorber carries out a temperature up, and the sulfur in an NOx 
absorber will break away and will be emitted. In this case, since it is performed by the 
EGR adjustment device equipped beforehand when reduction of an EGR rate related value 
performs EGR, the sulfur balking control means which occupies a tooth space is not needed 
separately. 

[0009] In the control unit of an engine according to claim 1, a predetermined sulfur 
absorbing state means that NOx absorptivity changed into the condition of falling below to 
a predetermined value, by sulphuric absorption. 

[00 10] In the control unit of an engine according to claim 1 or 2, said sulfur balking control 
means can be considered as a configuration equipped with the reduction material 
concentration control means which carries out increase -in-quantity control of the 
concentration of the reduction material contained in exhaust gas. 

[0011] If it is in this configuration, since the concentration of the reduction material (for 
example, CO) contained in exhaust gas increases the quantity of a reduction material 
concentration control means in addition to the temperature up of an NOx absorber, balking 
of the sulfur in an NOx absorber is promoted. 

[0012] In the control unit of an engine according to claim 3, when a decision means judges 
that the NOx absorber would be in the predetermined sulfur absorbing state, said 
reduction material concentration control means starts increase-hvquantity control of 
reduction material concentration, and after the amount of emission NOx from an NOx 
absorber serves as a peak, it can consider it as the configuration which decreases the 
related value of an EGR rate. 

[0013] Since the operation which returns Emission NOx because the amount spent on 
reduction of raw NOx among reduction material becomes less in order that raw NOx (NOx 
in the exhaust gas before purification) may decrease by EGR while there are many 
amounts of emission NOx when it considers as this configuration is raised, an NOx peak 
height can be controlled (if NOx decreases, temperature up-ization can be attained by EGR 
cut). 

[0014] In the control unit of an engine according to claim 4, said reduction material 
concentration control means can be considered as the configuration which performs either 
[ at least ] Air Fuel Ratio Control which increases the quantity of the rate of fuel oil 
consumption to an inhalation air content, and sets an air-fuel ratio lambda to lambda<=l, 
or the ignition retard control. 

[0015] If it is in this configuration, increase in quantity of reduction constituent 
concentration can be simply performed by Air Fuel Ratio Control or ignition timing control. 
[0016] the time of performing Air Fuel Ratio Control in the first half, while having the 
injector which injects a direct fuel to a combustion chamber in the control device of an 
engine according to claim 5 -■ a reduction material concentration control means - like an 
inhalation-of-air line - from - it can consider as the configuration to which at least two 
division injections are made to carry out before a compression stroke. In addition, as for an 
air-fuel ratio, being referred to as lambda**! is desirable at this time. 
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[0017] If it is in this configuration, it is in the condition of not worsening fuel consumption 
greatly, and the temperature rise of an NOx absorber can be planned. 

[0018] In the control unit of an engine according to claim 5, when performing ignition 
retard control, a reduction material concentration control means can be considered as the 
configuration which enlarges the amount of ignition retard, before the amount of emission 
NOx from an NOx absorber serves as a peak. 

[0019] If it is in this configuration, when the amount of emission NOx serves as a peak, 
increase in quantity of CO concentration which is especially a reduction component is 
made to size, and the temperature rise of an NOx absorber can also be promoted. 
[0020] In the control unit of an engine according to claim 3, when performing Air Fuel 
Ratio Control, before a reduction material concentration control means performs the Air 
Fuel Ratio Control, it can be considered as the configuration which makes Lean the air-fuel 
ratio of some gas columns, and makes the air-fuel ratio of the remaining gas columns 
abbreviation lambda<=l. 

[0021] If it is in this configuration, supply becomes possible beforehand about the reduction 
component for increasing the amount of emission NOx. 

[0022] the gas column to which a reduction material concentration control means makes an 
air-fuel ratio abbreviation lambda<=l in the control unit of an engine according to claim 8 
-- receiving - like an inhalation-of-air line - from - it can consider as the configuration 
which performs at least two division injections before a compression stroke. 
[0023] if it is in this configuration - division injection - and an air-fuel ratio - the 
concentration of a reduction component (CO) becomes rich rich more, 02 discharged from 
Lean's gas column at this time and said CO react, the temperature rise of an NOx absorber 
can be planned rapidly, and sulphuric balking nature improves. 

[0024] before a reduction material concentration control means performs ignition retard 
control in the control unit of an engine according to claim 3 -■ like an inhalation-of-air line 
-- from -- it can consider as the configuration which performs at least two division 
injections before a compression stroke. 

[0025] If it is in this configuration, when the amount of emission NOx serves as a peak, it is 
possible to make a temperature rise perform beforehand in addition to especially increase 
in quantity of reduction constituent concentration being made to size, and being able to 
make a temperature rise high. 

[0026] In the control unit of an engine according to claim 5, it can consider as the 
configuration which mainly performs ignition retard control at the time of a heavy load. 
[0027] If it is in this configuration, promotion of S balking can be aimed at in the heavy 
load region from which it is easy to generate knocking, and easy to cause the inflammable 
aggravation by installation and division injection of EGR, preventing generating of 
knocking by ignition retard. 

[0028] In the control unit of an engine according to claim 6, it can consider as the 

configuration which mainly performs division injection at the time of low loading. 

[0029] If it is in this configuration, the increment in CO is attained by being made to 
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perform division injection in the low loading region which stratification tends to generate. 
[0030] While the control device of the engine of this invention is a control device of the 
engine which equipped the combustion chamber with the injector which injects a direct 
fuel, being arranged in a flueway, absorbing NOx in a hyperoxia ambient atmosphere and 
emitting NOx by oxygen density fall The NOx absorber which absorbs a sulfur component, 
and a decision means to judge that the sulfur absorbing state which the NOx absorber 
absorbed is below a predetermined value, It has the reduction material concentration 
control means which performs at least one side with the division injection control which 
said injector divides [ control ] into at least 2 times before a compression stroke, and makes 
a fuel inject, the decision result of a decision means - being based - like ignition retard 
control and an inhalation-of-air line - from - A reduction material concentration control 
means is a configuration which carries out priority application of the ignition retard 
control in a heavy load. 

[0031] When it considers as this configuration, CO increase in quantity and an exhaust gas 
temperature rise take place by ignition retard or division injection, and S balking can be 
promoted. Ignition retard or division injection is properly used especially according to 
operational status, and it is effective in knocking prevention of a heavy load region etc. 
[0032] 

[Embodiment of the Invention] The gestalt of desirable operation of this invention is 
explained based on a drawing. 

[0033] The body 10 of the engine shown in drawing 1 has two or more gas columns 12, it is 
loaded with the piston 14 into each gas column 12, and the combustion chamber 16 is 
formed above each piston 14. Two suction ports and exhaust air ports carry out opening to 
said combustion chamber 16, and each suction port and an exhaust air port are opened 
with the gestalt of this operation and closed with an inlet valve 17 and an exhaust valve 18, 
respectively. 

[0034] The ignition plug 20 was arranged by the crowning of each combustion chamber 16, 
and the plug tip has faced in the combustion chamber 16. Moreover, in each combustion 
chamber 16, the point (namely, fuel-injection section) of an injector 22 faces from the side, 
and it is constituted so that a direct fuel may be injected in a combustion chamber 16 from 
this injector 22. That is, this engine is an injection type engine in a cylinder. Each injector 
22 contains the needle valve and solenoid of figure abbreviation, and by inputting the 
below -mentioned pulse signal into this solenoid, it is constituted so that only the amount 
according to pulse width may inject a fuel at the stage to pulse input correspond [ that ]. 
[0035] The inhalation-of-air path 24 is connected to said suction port. The electricity 
throttle 28 and a surge tank 30 with an air cleaner 25, an intake air flow sensor 26, a 
throttle sensor, and a throttle valve are formed in this inhalation-of-air path 24 
sequentially from that upstream. The downstream path of this surge tank 30 is the 
independent inhalation-of-air path which branches corresponding to each suction port. 
[0036] In the example of drawing, while the downstream part of each independent 
inhalation-of-air path branches to two paths 24a and 24b and each paths 24a and 24b are 
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connected into a combustion chamber 16, the closing motion valve 31 for swirl generation 
is formed only in path 24b. A swirl can weaken this closing motion valve 31 as it drives 
with the actuator of figure abbreviation, and a swirl is generated in a combustion chamber 
15 by the inhalation of air which passes only along 1st path 24a and the closing motion 
valve 31 is opened by it, when closing motion actuation is carried out and this closing 
motion valve 31 closes 2nd path 24b. 

[0037] On the other hand, the flueway 34 is connected to said exhaust air port. In the 
middle of this flueway 34, the three way component catalyst 35 and the Lean NOx catalyst 
(NOx absorber) 36 are established sequentially from that upstream. These catalysts form a 
catalyst bed in each through tube wall surface of the support made from cordierite of 
honeycomb structure with the through tube of a large number prolonged in mutual parallel 
in accordance with shaft orientations. 

[0038] Said three way component catalyst 35 purifies NOx, CO, and HC in the condition 
that exhaust gas is near the theoretical sky fuel consumption. On the other hand, the Lean 
NOx catalyst 36 adsorbs NOx in the state of Lean with the large excess air factor of 
exhaust gas, and emits this NOx to which it stuck in the rich condition that the excess air 
factor of exhaust gas is small. As the effective purification engine performance is 
demonstrated when an exhaust-gas temperature consists in a specific temperature region 
lower than the suitable exhaust- gas temperature for a three way component catalyst 35, 
and shown in JP,10 151353,A, what coated noble metals, such as Pt, the inside catalyst 
bed with which aluminas of alkaline earth metal support, such as barium, were supported, 
and the outside catalyst bed with which platinum and the zeolite of rhodium support were 
supported on said support is suitable for this Lean NOx catalyst 36. Moreover, as for the 
Lean NOx catalyst 36, it is desirable to use a thing including Seria (Ce02). the oxygen (02) 
to which it stuck by Lean when contained - being rich (lambda>=l) - it becomes possible 
to make it emit gradually by carrying out, and the temperature to which the Lean NOx 
catalyst 36 went up by division injection etc. may be made to hold by making CO react 
especially with the oxygen (02) emitted from Seria at the time of rich 

[0039] Between said inhalation-of air paths 24 and flueways 34, the EGR path 32 for 
making exhaust gas flow back to the inhalation-of-air path 24 side is formed. The inlet-port 
edge of this EGR path 32 is connected to the pan of the three way component catalyst 35 in 
a flueway 34 at the part of the upstream. The outlet edge is connected to the 
inhalation-of-air set part (it is the part of the upstream from a surge tank 30) of the 
downstream of the electricity throttle 28 in the inhalation-of-air path 24. The EGR valve 
33 is formed in this outlet edge, and accommodation of an EGR flow rate is possible by the 
drive of this EGR valve 33. 

[0040] Said engine is equipped with the various sensors of the engine speed sensor 37 
besides said throttle sensor and an intake air flow sensor 26, and accelerator opening 
sensor 38 grade, and the output signal (detecting signal) of these sensors is inputted into 
ECU (control unit)40. This ECU40 is equipped with the operational status judging means 
42, the throttle control means 44, the reduction material concentration control means 46, 
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the EGR control means 48, the division injection control means 49, or the ignition retard 
control means 50 as a function relevant to fuel control and EGR control. 
[0041] It judges to any of the operating range which the operational status of the present 
engine shows to drawing 2 the operational status judging means 42 incorporates the 
output signal of each of said sensor, and belongs. Each operating range is divided based on 
the engine speed Ne and the engine load Ce. 

[0042] Among drawing, Field A is a low middle turn low-load-driving field with little fuel 
oil consumption, and the whole inside of a combustion chamber 16 is a field which performs 
combustion operation which it changes into a rich condition only near the ignition plug 20 
relatively and locally, and it lights as compared with other fields by carrying out package 
injection of the fuel only in the second half of stratification combustion operation, i.e., a 
compression stroke, changing into fuel Lean's condition. 

[0043] An engine speed is the low rotation field of under a predetermined value, and Field 
B is a field which performs homogeneity combustion by being the field of a heavy load and 
carrying out package injection of the fuel like an inhalation-of-air line from Field A. 
[0044] Field C - an engine speed - the crown beyond a predetermined value - it is the field 
of rotation and a heavy load, and a low loading quantity rotation field, and although 
homogeneity combustion operation is performed like Field B, it is the field which performs 
operation by not package injection but division injection (1st division injection). That is, in 
this field C, homogeneity combustion operation is performed by dividing fuel injection and 
performing it within the period like an inhalation-of-air line, promoting distribution and 
mixing of a fuel. 

[0045] In addition, in the example of drawing 2, even if it is a high rotation field, since the 
very high field of an engine load is difficult for there to be much fuel oil consumption and 
for an inhalation-of-air line to divide fuel injection inside, a package injection operating 
range B is set up. 

[0046] In each operating range, the throttle control means 44 carries out feedback control 
of the throttle opening of the electricity throttle 28 based on the detecting signal of a 
throttle sensor, in order to realize the inhalation air content suitable for the combustion. 
[0047] The reduction material concentration control means 46 is what controls the 
concentration of reduction material by fuel injection and adjustment of fuel injection 
timing. It adds to the usual control corresponding to combustion by the operating range 
judged by the operational status judging means 42. Determine fuel oil consumption and 
fuel injection timing in order to make CO as reduction material increase, when performing 
control for balking of NOx or SOx, and a command signal is outputted to the injector driver 
of figure abbreviation. Said fuel injection timing is made to output the pulse signal of the 
width of face equivalent to said fuel oil consumption to an injector 22. With the gestalt of 
this operation, while performing control based on the flow chart shown in drawing 4 and 
drawing 5 which are mentioned later, the contents of a command based on that control are 
outputted to the corresponding EGR control means 48, the division injection control means 
49, or the ignition retard control means 50. 
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[0048] The EGR control means 48 controls the opening of the EGR valve 33 to agree in the 
desired value to which the actual amount of EGR(s) was set according to each operating 
range. With the gestalt of this operation, when what sulfur balking control should be 
performed for in relation to control by the reduction material concentration control means 
46 is judged in addition to the EGR control according to the usual operational status, 
control which decreases the amount of EGR(s) is performed through the EGR valve 33. 
[0049] The division injection control means 49 will carry out division injection of the fuel of 
the amount of relevance from an injector 22 at the stage applicable to the contents, if fuel 
injection timing, and anaphase fuel oil consumption and anaphase fuel injection timing are 
inputted fuel oil consumption and the first half the first half when it asked when it was the 
control which the reduction material concentration control means 46 performs. 
[0050] When the ignition retard control means 50 inputs the ignition timing which comes 
to amend the fundamental-points fire stage for which it asked when it was the control 
which the reduction material concentration control means 46 performs, it is made to light 
an ignition plug 20 at the ignition timing applicable to the contents. 

[0051] The sulfur balking control means which performs supply of the temperature up of 
the NOx absorber 36 and reduction material by the above-mentioned reduction material 
concentration control means 46, the EGR control means 48, the division injection control 
means 49, and the ignition retard control means 50 when the NOx absorber 36 will be in a 
predetermined sulfur absorbing state is constituted. 

[0052] Next, the concrete reduction material concentration control action which this 
ECU40 performs is explained based on the flow chart of the timing diagram of drawing 3 , 
drawing 4 , and drawing 5 . 

[0053] First, the reduction material concentration control means 46 is started to 
predetermined timing for every engine gas column, engine-speed Ne, the accelerator 
opening Acc, an intake air flow sensor output, etc. are incorporated from the operational 
status judging means 42 (step SI of drawing 4 ). and the basic fuel oil consumption TB is 
set up based on these (step S2). This basic fuel oil consumption TB sets up an air-fuel ratio 
based on the operating range A, B, and C shown in an engine speed Ne, the accelerator 
opening Acc, and drawing 2 , and is computed based on that air-fuel ratio and inhalation 
air content, a rotational frequency Ne, etc. 

[0054] Next, it judges whether division injection is performed (step S3), in division 
injection, fuel oil consumption Tl is set as the fuel-oil-consumption basic value Tl 1, fuel 
injection timing II is set [ in the first half] as the fuel-injection* timing basic value 111 in the 
first half in the first half in the first half (step S4), then the anaphase fuel oil consumption 
Tt is set as the anaphase fuel-oil-consumption basic value Ttl, the anaphase fuel injection 
timing It is set as the anaphase fuel- injection- timing basic value Itl (step S5), and it 
progresses to step S10. These division fuel oil consumption Til and Ttl is calculated based 
on the basic fuel oil consumption TB and a division rate. 

[0055] On the other hand, when it is not division injection in step S3, it judges whether it is 
the fuel injection of only an anaphase (step S6), and in being the fuel injection of only an 
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anaphase, the anaphase fuel oil consumption Tt is set as Tt2 (fuel oil consumption Tl is 0 
in the first half), the anaphase fuel injection timing It is set as It2 (fuel injection timing II 
is 0 in the first half) (step S7), and it progresses to step S10. Moreover, in step S8, in being 
a fuel cut, it ends for control needlessness. Moreover, in not being the fuel injection of only 
an anaphase (step S6) and not being a fuel cut (step S8), fuel oil consumption Tl is set as 
T13 (the anaphase fuel oil consumption Tt is 0) in the first half, fuel injection timing II is 
set as 113 (the anaphase fuel injection timing It is 0) in the first half (step S9), and it 
progresses to step S10. Initial setting is made by the above. 

[0056] Next, the amount of NOx is presumed at step S10. This presumption is performed 
based on mileage, the total fuel oil consumption (the amount of Qa(s)), etc. of Lean 
operation after the time of last time carrying out NOx emission control. And the 
comparison with the amount of presumed NOx and a compound value NO is performed 
(step Sll), and when it is amount >=NO of NOx, the NOx emission control execution flag 
Fl is set (step S12). And the increment of the timer Tl is carried out (step S14), and it 
judges whether it is Tl >=T10 (step S15). Here, as it is indicated in drawing 3 as time 
amount T10, it is time amount until just before NOx in an NOx absorber begins to be 
emitted rapidly. When it is Tl >=T10, fuel oil consumption Tl is set as T14, the anaphase 
fuel oil consumption Tt is set as Tt4 in the first half, fuel injection timing II is set as 114, 
and the anaphase fuel injection timing It is set as It4 in the first half (step SI 7). At this 
time, an air-fuel ratio is set up so that it may become an ideal air-fuel ratio (lambda= l) 
mostly. And it progresses to step S18. 

[0057] On the other hand, it judges whether when it is not Tl >=T10 and an engine is a 
4-cylinder, the gas column which performs this time injection is a No. 1 gas column or a No. 
4 gas column, and when that is not right (i.e., when it is a No. 2 gas column or a No. 3 gas 
column), it progresses to step S18, after progressing to step S17 in order to perform 
division injection. In being a No. 1 gas column or a No. 4 gas column, it progresses to step 
S18. That is, it passes along a No. 1 gas column or a No. 4 gas column till then, control (for 
example, Lean), a No. 2 gas column, or a No. 3 gas column performs division injection of 
lambda** 1, and from progress of T10 before progress of T12 considers all gas columns as 
division injection of lambda** 1 until the time amount of T10 passes. An inhalation-of-air 
line sets up II and It so that division injection decides to carry out within the period of a 
compression stroke like an inhalation-of-air line, for example, a first half side may be made 
and an anaphase side may be made into the second half of a compression stroke the first 
half. 

[0058] At step S18, it judges whether it is Tl >=T12. Here, time amount T12 is the time 
amount after Til as shown in drawing 6 (at the time of the Lean initiation of an air-fuel 
ratio). And in the case of Tl >=T12, the NOx emission control execution flag Fl is reset 
(step S19), and it progresses to step S20. When it is not Tl >=T12, it progresses to the 
below -mentioned step S23. 

[0059] At step Sll, in not being amount >=NO of NOx, it progresses to step S13, and it 
judges whether the NOx emission control execution flag Fl is set, comes out so, and 
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progresses to step S14 at a certain time. Moreover, in step S13, when the NOx emission 
control execution flag Fl is not set, the NOx emission control execution flag Fl is reset 
(step S21), Tl is set as 0 (step S22), and it progresses to step S20. 

[0060] A SOx absorbed amount is presumed at step S20. This presumption is performed 
based on the time amount from which the temperature of the mileage after the time of 
performing the last S emission control, the total fuel oil consumption, and an NOx absorber 
serves as low temperature. And the SOx absorbed amount and Criteria SO which were 
presumed are compared (step S23 of drawing 5 ). When the presumed SOx absorbed 
amount is the SOx absorbed amount >= criteria SO, S emission control execution flag F2 is 
set (step S24), and exhaust gas temperature Tc is presumed (step S25). As for presumption 
of this exhaust gas temperature Tc, an air-fuel ratio is performed by Lean's time amount, 
the time amount of division injection, etc. In step S24, a set of S emission control execution 
flag F2 performs below-mentioned ignition retard control and EGR control to after that 
predetermined timing. 

[0061] And the presumed exhaust gas temperature Tc and the criteria exhaust gas 
temperature Tc 0 are measured (step S26), and in being Tc>=Tc0, the increment of the 
timer T2 is carried out (step S27), and it judges T2 >=T10 (step S28). When it is T2 >=T10 
(passage of time [ of T2 ] after), the injection quantity Tl is set as T14+Tcl (the amount of 
fuel addition amendments), the injection quantity Tt is set as Tt4+Tct (the amount of fuel 
addition amendments), the stage basic value II is set as 114, and the stage basic value It is 
set as It4 (step S29). This setup is for being division injection, and setting an air-fuel ratio 
to lambda<=l (fuel Rich), and making [ many ] the amount of COs. CO for this to return 
the NOx burst size emitted from an NOx absorber can be supplied beforehand. 
[0062] Then, time amount T20 is set up (step S30). And it judges whether it is T2 >=T20 
(step S31), and comes out so, and in a certain case, S emission control execution flag F2 is 
set as 0 (step S32), and it progresses to step S33. 

[0063] On the other hand, in step S28, in not being T2 >=T10 (before the passage of time of 
T2) The amount Tee of fuel amendments is set as 0, and the amount Tct of fuel 
amendments is set as 0 (step S34). It judges whether the gas column which injects this 
time is a No. 1 gas column or a No. 4 gas column (step S35), and when that is not right, it is 
division injection as mentioned above, and progresses to step S29 for setting an air-fuel 
ratio lambda to lambda<=l, and making [ many ] the amount of COs. On the other hand, 
when a gas column is a No. 1 gas column or a No. 4 gas column, it progresses to step S30. 
thereby - No. 2 and a No. 3 gas column ■■ division injection - and an air-fuel ratio CO 
concentration becomes rich rich more, and a temperature rise is promoted, when the CO 
and the oxygen discharged from Lean's gas column (No. 1, No. 4 gas column) react and 
heat of reaction arises. 

[0064] Moreover, in step S23, in not being the SOx absorbed amount >= criteria SO, it 
judges whether S emission control execution flag F2 is set to 1 (step S36), comes out so, and, 
in a certain case, progresses to step S25. When that is not right, T2 is set as 0 (step S37), S 
emission control execution flag F2 is reset (step S38), and it progresses to step S33. 
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[0065] It judges whether it is TKfirst half fuel oil consumption) =0, and at step S33, when 
that is not right, it judges whether it is II (first half fuel injection timing) timing (step S39), 
and it stands by until it becomes II timing. If it becomes II timing, a fuel (Tl) will be 
injected in the first half (step S40), and it will progress to step S41. On the other hand, in 
step S33, in being T1=0, it progresses to step S41. 

[0066] At step S41, it judges whether it is Tt(anaphase fuel oil consumption) =0, when that 
is not right, it judges whether it is It (anaphase fuel injection timing) timing (step S42), 
and it stands by until it becomes It timing. If it becomes It timing, the control command 
which injects an anaphase fuel (Tt) will be emitted (step S43). By this, if neither Tl nor Tt 
is 0, division injection will be performed, the quantity of the reduction component (CO) of 
reduction material is increased, and reduction of NOx in NOx reduction material is 
performed. 

[0067] In addition, as shown in drawing 7 , when the field E of a heavy load is assumed 
supposing the field D where Load Ce is low, as for control of the above-mentioned division 
injection, it is desirable that it is made to perform ignition retard control as a subject. 
When mainly performing ignition retard control at the time of a heavy load, generating of 
knocking can be prevented in the introductory aggravation region of EGR. Moreover, when 
performing division injection at the time of low loading, division injection which 
stratification tends to generate can be performed. 

[0068] Moreover, since rotation fluctuation will become large if ignition retard control is 
preferentially performed at the time of a low loading low middle turn, it is more desirable 
than ignition retard control at this time to give priority to division injection or EGR control. 
[0069] (Ignition retard control) As shown in drawing 8 , the ignition retard control means 
50 starts for whenever [ predetermined crank angle / every ], and a load (Ce), an engine 
speed (Ne), etc. carry out a data input (step S100), and it sets up a fundamental-points fire 
stage (thetaB) based on these (step S101). And it judges whether S emission control 
execution flag F2 at the time of the division injection mentioned above is set (step S102), 
and comes out so, and, in a certain case, the amount thetacl of the 1st ignition timing 
amendments is set up (step S103). At this time, the amount thetacl of the 1st ignition 
timing amendments (the amount of retard) is small in the field D in drawing 7 , and is 
greatly set up in Field E. And it judges whether it is T2 >=T10 (step S104), and when that 
is not right, the amount thetac2 of the 2nd ignition timing amendments (the amount of 
retard) is set as 0 (step S105). That is, it is for thinking fuel consumption as important in 
an initial stage with low S emission operation. And ignition timing theta T=theta B+theta 
cl+thetac2 are calculated (step S106). In step S102, when it is judged that S emission 
control execution flag F2 is not set, it progresses to step S106. Moreover, in step S104, 
when it is T2 >=T10, it judges whether it is T2<T11 (step S107), and when that is not right, 
it progresses to step S105. When it is T2 <Tllwhen it is Til that is,> T2 >=T10, the 
amount thetac2 of the 2nd ignition timing amendments is set as m (> 0) (step S108). This is 
for disregarding fuel consumption, and raising whenever [ NOx absorber temperature ], 
and increasing the amount of COs. And it progresses to step S106. Based on ignition 
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timing thetaT for which it asked here, it judges whether it is ignition timing (step S109), 
and it repeats until ignition timing comes. If ignition timing comes, it will light (step Si 10). 
Therefore, when the amount of emission NOx becomes a peak, especially, concentration 
increase in quantity of a reduction component (CO) is made to size, and the temperature 
rise of NOx ****** can also be made high. 

[0070] (EGR control) As the EGR control means 48 is shown in drawing 9 , it starts for 
whenever [ predetermined crank angle / every ], a load (Ce), an engine speed (Ne), etc. 
carry out a data input (step S120), and whenever [ based on the amount of basic EGR(s) 
(EGRB), for example, an EGR rate, / valve _ opening ] is set up (step S101). And it judges 
whether S emission control execution flag F2 with the reduction material concentration 
control means 46 for [ execution flag ] the control performed as mentioned above is set (step 
S122), and comes out so, and in a certain case, it judges whether it is T2 >=T11 (step S123), 
and appears in it so, and, in a certain case, the amount EGRC of amendments for loss in 
quantity is set to it (step S124). And E GRT=E GRB ■ E GRC (the amount of activation) is 
calculated (step S126). 

[0071] In step S122, when it is judged that it is not F2=l, and when it is not T2 >=T11 in 
step S123, it is referred to as amount EGRC=of amendments 0 (step S125), and progresses 
to step S126. The EGR valve 33 is made to drive by the activation EGRT for which it asked. 
According to this equipment, if the reduction material concentration control means 42 as a 
sulfur balking control means decreases the related value of an EGR rate, the temperature 
of exhaust gas rises in connection with it, the temperature of the NOx absorber 36 carries 
out a temperature up, and the sulfur in the NOx absorber 36 will break away, and will be 
emitted. In this case, since reduction of an EGR rate related value is performed with the 
EGR valve 33 equipped beforehand when performing EGR, it cannot need separately the 
sulfur balking control means which occupies a tooth space, can attain space-saving-ization, 
and can avoid a cost rise. 

[0072] Moreover, when performing ignition retard control and division injection before 
decreasing an EGR rate related value like this equipment, increase ization of a reduction 
component (CO) can be attained and balking of the sulfur in the NOx absorber 36 can be 
improved rather than the case where it is based only on EGR control. And if it is made to 
perform control which decreases the amount of EGR(s) after it carries out ignition retard 
control or division injection and the amount of emission NOx from an NOx absorber serves 
as a peak In order that raw NOx (NOx in the exhaust gas before purification) may decrease 
by EGR until the amount of emission NOx passes over a peak, since the operation which 
returns Emission NOx because the amount spent on reduction of raw NOx among 
reduction material becomes less is raised, an NOx peak height can be controlled " 
therefore, if NOx decreases, temperature up-ization can be attained by the amount 
reduction of EGR(s) (the case where it cuts is included). In addition, ignition retard control 
and division injection may be made to perform either. 

[0073] Drawing 10 is the explanatory view of the temperature rise maintenance 
effectiveness at the time of using what included Seria (Ce02) in the Lean NOx catalyst 36. 
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An axis of abscissa is elapsed time and an axis of ordinate is catalyst outlet temperature. 
[0074] In the field of a broken line, shortly after the amount of oxygen decreases, rich and 
since it becomes impossible to react HC and CO, temperature falls, but if there is Seria, 
oxygen can be supplied for a while by Seria, and oxidation reaction of HC and CO will 
continue. For this reason, improvement in temperature can be aimed at. 
[0075] In the operation gestalt mentioned above, drawing 11 considers an air-fuel ratio as 
abbreviation lambda** 1, and is the explanatory view of the effectiveness when carrying 
out division injection. That is, the data which investigated CO concentration and an 
exhaust-gas temperature are (a) and (b), changing various anaphase injection side timing 
for first half side injection as fixed timing (from the compression top to for example, 
-300-degreeCA). In these graphs, an axis of abscissa is a crank angle (it expresses with 
ATDC) on the basis of the compression top. In addition, the data of the part filled in as the 
package are a result in non-dividing injection, and are a result in case other data are 
division injections. In addition, the division injection quantitative ratio at this time is 1:1. 
[0076] While becoming CO Rich if division injection is performed by lambda<=l so that I 
may be understood from this drawing 11 , an exhaust-gas temperature rises, especially, an 
increment and exhaust air temperature rise of CO become remarkable in the range which 
is 90 degrees - 50 degrees in front of the compression top, and the desorption nature from a 
sulphuric NOx absorber can be improved. 

[0077] In addition, it is not restricted to this operation gestalt and this invention can also 
take the following operation gestalten. 

[0078] Although said operation gestalt explains the case where EGR control is performed, 
this invention can be applied not only this but when not performing EGR control. For 
example, while being arranged in a flueway, absorbing NOx in a hyperoxia ambient 
atmosphere like claim 13 and emitting NOx by oxygen density fall The NOx absorber 
which absorbs a sulfur component, and a decision means to judge that the sulfur absorbing 
state which the NOx absorber absorbed is below a predetermined value, the decision result 
of a decision means - being based - like ignition retard control and an inhalation-of-air 
line -- from --. before a compression stroke is equipped with the reduction material 
concentration control means which performs at least one side with at least two division 
injections, and, as for a reduction material concentration control means, the configuration 
which carries out priority application can also apply ignition retard control with a heavy 
load. In this case, even if it does not perform EGR control, -izing of the temperature of an 
NOx absorber can be carried out [ temperature up ], and generating of knocking can be 
controlled. 

[0079] Although said operation gestalt showed what divides into a compression stroke like 
an inhalation-of-air line as division injection, and injects a fuel, you may inject in 3 steps or 
more, and it may be made to perform fuel injection like an inhalation-of-air line twice. 
[0080] Although said operation gestalt showed what was applied to the injection type 
engine in a cylinder, this invention can be large in the engine with which not only this but 
the operating range from which an EGR weight label value differs mutually adjoined, and 
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was set up, and can be applied to it. For example, even if it is the port injection type engine 
which injects a fuel to the suction port of inlet-valve this side, when it changes into the 
condition that the amount of S occlusion increases, by operating range (for example, field 
where an inhalation-of air line performs stratification combustion by anaphase injection 
and the swirl) to which a high EGR weight label value is set, what is necessary is just 
made to perform loss in quantity of the amount of EGR (s), the retard of ignition timing, etc. 
[0081] 

[Effect of the Invention] As mentioned above, if a sulfur balking control means decreases 
the related value of an EGR rate, this invention The temperature of exhaust gas rises in 
connection with it, the temperature of an NOx absorber carries out a temperature up, and 
it becomes possible to break away and to make the sulfur in an NOx absorber emit. At this 
time Since reduction of an EGR rate related value is performed by the EGR adjustment 
device equipped beforehand when it performs EGR, the sulfur balking control means 
which occupies a tooth space cannot be needed separately, space-saving-ization can be 
attained, and a cost rise can be avoided. 

[0082] This invention is based on the decision result of a decision means. Moreover, 
ignition retard control, Before a compression stroke is equipped with the reduction 
material concentration control means which performs at least one side with at least two 
division injections, and - like an inhalation-of-air line " from - When it considers as the 
configuration which carries out priority application of the ignition retard control in a heavy 
load, a reduction material concentration control means Knocking can be made hard to be 
unable to need separately the sulfur balking control means which occupies a tooth space, to 
be able to attain space-saving-ization, to be able to avoid a cost rise, and to generate, 
since izing of the temperature of an NOx absorber can be carried out [ temperature up ] 
even if it does not perform EGR control. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the whole engine block diagram concerning the gestalt of operation of this 
invention. 

[Drawing 2] It is the graph which shows each operating range set up in said engine. 
[Drawing 31 It is the timing diagram which shows the contents of control of the engine 
concerning the gestalt of operation of this invention. 

[Drawing 4] It is the flow chart which shows the contents of the reduction material 
concentration control performed in said engine. 

[Drawing 5] It is the flow chart which shows the contents of the reduction material 
concentration control performed in said engine. 

[Drawing 6] It is drawing explaining the time amount when controlling the engine 
concerning the gestalt of operation of this invention. 

[Drawing 71 It is drawing showing a part of control of the engine concerning the gestalt of 
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operation of this invention. 

[Drawing 8] It is the flow chart which shows the ignition retard control which is a part of 
control of the engine concerning the gestalt of operation of this invention. 
[Drawing 9] It is the flow chart which shows the EGR control which is a part of control of 
the engine concerning the gestalt of operation of this invention. 

[Drawing 10] It is the explanatory view of the temperature rise maintenance effectiveness 

at the time of using what included Seria (Ce02) in the Lean NOx catalyst. 

[Drawing 11] In the operation gestalt of this invention, an air-fuel ratio is considered as 

abbreviation lambda<=l, and it is the explanatory view of the effectiveness when carrying 

out division injection. 

[Description of Notations] 

10 Engine 

16 Combustion Chamber 
22 Injector 

24 Inhalation of-Air Path 

32 EGR Path 

33 EGR Valve 

34 Flueway 

35 Three Way Component Catalyst 

36 Lean NOx Catalyst 
40 ECU 

42 Operational Status Judging Means 

46 Reduction Material Concentration Control Means 

48 EGR Control Means 

49 Division Injection Control Means 

50 Ignition Retard Control Means 
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*&C4#fcl»tt*C. NOx»J|Xt*©iaiS±S*sS*l 
4. 

[0018] »*3tB5 «:ffitt©i>^>©W«»iaKC*$ 
C»r . 'J * - KM«*fT 5 iB7c**«l«fW<»# 

*c 4 ^cy*-F**5t*<r4«teR£r4c£j!)S-r* 

30 

[0 0 19] C©fltoX{C*o-Ctt. SttilNOx«3&st- 

^£ftSNfK:, #tca7t^^-C**COijSlft©*«**A 
KT*, *»-3N0xfMK*t©iBflLh»t>iSaai-C#i. 
[0 020] Sl*qi3 Kffi«©x>t?>©WaW«K*j 

Kb. ««5©»«©^«Jt*BSA^ltCT-&fll^<b-r* 

[0 02 1 ] C©«t««:*o'Ctt. JMHNOx«**»* 
40 S-B-Sfci{>©a7CfiS^*BU*)^Tm#&^I*6i:ftS. 

[0022] i«^3i8 Kiattcx^y^o^iw^accte 

«KS*Lr. &MfT«*>6EEtt*fe*r©ratc4>ft< £ 
2 0©»iW»*tf 9 £ T * C £*s-C # 5 . 
[0 02 3] C©#fiX{C*^r«. »S1*Sfr^o^JjR 

Jty »*«c j: o»b«» (co) ©auawty ?.5 1 £ft 
«3> c©£*y->©«w*»e»»fflsti-so l £WEc 

O £ #SfSbT:S«4C N O x ®HX*t©S« ±M1fi^ti > 
«EH©*lttl4^^±3tiS. 
so [0 024] M&I 3 «:l3tt©x >^>©«WI»«a«:*j 



[002 5] C©flUsKfc:*-,t:«. fflttJUN 0 x«*lfc'- 

*£&£B#«:. #K«7ci&&?*a©i*«**K:-c*. 
m*i7t>-& set a«m-c* * . 

[00263 W3I815 K3B*8©X>iP>©i|!lJS>§BWC*i 

[0 0 2 7 3 CCDfllfigtC^o-Clt. + 
m< . E G R©*A*»fWHtK: <fc &Kttt£<DflKt 

'J * - F K J: *) > * 
©»£*W±l/-30. S«)W{Ejt*l2l-5»C<!:*s-C*4. 

[0028] 91^6 «:ie«8«Dx>s?>©wa^B«:*i 

[0029] C©*fiJMC*o-rtt. f$.m#£.!&L, »u« 
«3r«r#*|i*S***T 5«fc5K:-r*c CO« 

[0030] *»Wcr>x>y>cD*IJ««|ltt, 

-CNOxfciftJlXU »t^a®TKJ:gNOx£j!Wti-r 
SifttC. it*ffiX^*»»tX-r*NOx»iRtt<t. NOx 

f&k o*-t t mmt. wmm-fr hsm^m * -cerate 

S*S#*#««ttfWSP£©^ft< ife-^4tf^ «7C« 

*- F*)Jffll«:flBfej|ffl^SflUS-C*4. 
[003 1 ] C©*U£± bfcW^Ktt. &'XV *- F* 

fctt^*«rc o**R^aMfl-h#w«c «d . sat 

[0 032] 

[ 0 0 3 3 3 SI 1 ttTfrrx >*✓>©## 1 0 tt. 8G&© 
3US1 2**U -S^RTl 2F«3«:t^ h>14*i»«3 
n-Cfe D . «■ F > 1 4 ©±^(C«R#S^ 1 6 
ft-d,**. C©*S6©J&jaraJ. tME«S*l£l 6tc*fl, 
T2o©ffl^*-h±P«#-h±*SHPU 

- tRVMm*- btf-zti^timim 1 7Ryn«# 1 

8 tc J; X KGfl 3 *i4 <fc 5 fcft o 
[0 0 3 43 1 6©waJ«:tt^7-^^2 0*i 

KKsn. *©:^:?5^#««m 6rtfc«iA,-c<,> 
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stcfltessn-ti,**. -rft:b*>. c©x>^>»j«rti« 

«5£x>S*>4&o-Cl>S. S-f>ysi'j!22B l H 
FtCgB*©^-;bX«#*iA*§n^ CtKif). ^©>>n- 

imzmm-rzxsicnmztix^z. 

[0 03 53 WiSR^,*- htC«JK»aiK2 45&s««53 

io nti,^. c©®mate2 4u:«. *©±aflj^6« 

2 8. >d?3 0*lSW6nTl»*. C©"*-^ 

* > * 3 0 OTttMURB. h Ct^ELT^ 

*tr St4SE(»»3iK t ft r t > -5. . 
[0 03 63 BUH-Ctt. «lfefi!RSUil8©TiilEflWSIJ«-*i 
2o©iiK2 4a. 2 4btcMb. &ii%2 4a. 2 
4b*Httft*l BrttcSSmstiSttfeK. iiK24b 

20 C©MRI#3 ltt. EUScrf^aX-iitctOlgitiS 

n-cpBffl^jii-rsfe©-^ c©psisa#3 i*i»2©«is 

2 4 b£BBD£<!:$CCtt?fU©)l!g2 4aO#$IiR 
[0 03 73 liTiaSPmsK- h KttSFSljiK3 4 *i 

^tt*n-ci»4. c©sp»iitt3 4©^*{c«. -e-©± 

iSHM^^WK:. =7C««3 5i. 'J->NOxM«! (N 
OxWiHK**) 3 6i*s»W6n-Ct»S. Cti6©««K 
30 f*#ftK»^TtBSWte$£tf*£»©*a?l£<{> 

^%^*A«it©3-i?*7>r hisa*©saa?uiffi 

«:tt«iUl*^bfct)©-c*S. 

[0038] m&=7tim3 5 »»^^*sa»s«s 
»ia«stc*sttt«-cNOx. co. a^Hc*rHtr 

cntc*fL-cy->NOx«at3 6». sp»^© 
^amm&*i*i.>v->weiXNOx*m.*L> c© 

RfWcNOx ©3?««fiJ**s^ 3 U >J f ^ 
tfarcficttif*. C©';->NOx«ME3 6tt, HtcW 

(S3 5 tcjif aftgfs«aa:«fc o tist^Sias^^ms 
40 s t * ocw3a&^ki4«e«:i6Jfr s t>©-e* 

»3. mB^HITl 0-1 5 1 3 5 3#^CC^$tlS 

.fc^tc. «triaai*±(c. p t &£©*&«£;■?'.; ^ A* 

&*#EJB±, a#Si^oi?^Affl^©-fef*5-r h*sffl^3 
n/cWgitta« ilra-T-^i/Ufc t>©«*^fia-c* 
4. 'J->NOx«!ii3 6«. -fe'JT (Ce 

o,) ^Wdto^iffi-rjowji b^. stf*& 
tew. 'j->-r«ft*L.fc«BR (o.) y?f (as 

1) (C-r*Ci-ClftAf«:SfcWS-l*5C<»:*SnJ«r6tCft*). 

so y -^«f«:-feyr^6iSfttU3nitt« (o,) £4$(cc 
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XMM3 6&±MVtcm&*UmZltftZ. 
[0039] «NK?R2UMJ&2 4 £SfaUIgg3 4 i©fffl«: 
tt. $£#X*!^aifc2 4|»fc»ft$tfSto!>©EG 
R»&3 2#»tf6ft-CV.5„ C©EGRiIg83"2©A 
□48«, SISUIJg3 4iC*J^-S=7ctt«3 5©3e.(C± 

tcteWS x l/txn-; hJl/2 8 ©T««J©«Si*£8|S# 

(•tJ--y*>*3 0 J: o feiitffldcDSs^) tcjg&sftr 

CCHJPfflitUiEGR^S 3*ii8;W6nr*J<5. 
C©EGR#3 3©l&I&KJ-oTEGR&SSS©WfiiJ!>SiiJ 

[0 04 0] sfTIBx f*iE*0 9 f->Hz> 

37, yd* Hz^Baff Hz 3 8 3?©£«-te >i^1H*^fl| 

3ft. cne»42>t»-<Dffl^^ (tftfflfs#) **ecu 
(3>ha-Mi? h) 4 0tcA2>3ftSJ:'5K:fto 

-rt^s. c©Ecu4ott mmmmRu EGR&muc 
im-rzmmt vx, mfzimn&^m4 2. ^-^ 

*©4 8 . -5Mf||i**flM8l^©4 9 *fcttj*iA y * - KfM 
ffl*S5 0<&«^.-Cl^. 

C004 1 ] jHEttffl&Wg^f^ 2 WSeSH2>-9"© 

*fc©-C*S. «aM£f«l««x>y>iae^NeRCXx 
[0042] H*. «PsSAti, &*4*S«©4>&t,>{£* 

^, ffiffi^af^-c©*jB!it4*-Jsi«»-r 5 c <t tc j: 
•j . 1 6 n±mtmu y - >©w»tc 

[0043] ^Btt. ^>v>^mmk&mfemm<» 
immmxt, ^xfr^mwAjz o t «&»©««-?* 

[00443 mmat. x>t?>msa*s^isfeU:© 

ttfc<:JHWlW (31 1 ©#««**) CCcfc-SiHEfctTSfll 
[0045] fc*J. H2©^TW. *B1EMi*rfc-->T 

< xmmTmtox-immmz&ti-s-z ct&mnx$>h 
tc&. -Js*i*»E«gj*B#tK£§ft-a>*. 

[ 0 0 4 6 ] XU 9 h*M*?JR4 4 S«IE«R^(C 
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fc^t, *©t*«itcat/ciRA2gsui**3(gr5/ctf)tc 

ii/^Bj h;v2 8©xa-> h;H3Jtt£;-<P", HUz 

>-y-©«t^t#«:s-5i,»-c7 ^ - km* 9 tmm-srz&iD 
[0047] mmtm&um^m4 6 jKK*«t&p 

«WW)W©iBS|«:J: 0 mycttom&ZMm* Z fc©-c. 
jW£t«ifig*IJS#l84 2 CC«k 0«3£?n/t3HE«|«T©*tS 
'^tcm-^'Jii^WlffllKim. NOx-¥>SOx©(JtBi© 

fcto©^^*^ 5 £ * «»7cw <t i/toco £*t jns 
io < mtmmmstvimmmmai&m l . eus©^ 

>^x^f 2 2^ffi*3-&Sfe©-C*5. C©SfeSfi©Jf5 
9S-C«. f*iE-r4a4teJ:t)*BI5(C7]R-r^P-^f- h 

wffli%^f -5 t^tc. ^©«W(ca-5< jg^rt^ 
*rst5 e g RSfliw#gi4 8 . fmmmmw^m4 9 

* /c«^ y $ - KfM&p^fS: 5 o tcffl^-r 5 . 

[0 04 8] EGRi»ft4 8B, ^®EGR1« 

20 EGR#3 3©raa«:W1»-r-5fe©t?*5. C©^*6© 
0ffi-ctt. ««©ae««K:t£;DfcEGR!Wffl)«:Jnji. 
«5c««««w*s 4 6 ic «t s reusp i Mil l r KEHSf jft 

*ljffl%!f ^^tCtife^tifci*. EGR*4«^i>S 
iiSIMffl)*. EGR#3 3 iftLXftS. 

[0049] ft&mmmw&mA 9«. a7EW?«e*iJiai 

^184 6 3Ji|l?f-rsW8P©IS«:*i&/cS«t8«S<4*S«te 

30 [ 0 0 5 0 ] &X y 3» - K*iJ1SP*S5 0 «. 3B7c««K 
fHH»*l9:4 63!>i»fr'5fWSP©fiR(c*8f)/c > S**Jcl^ 

^•rS^B#«KC^^7 i/2 0 -5. 

[0051] ±ex7cttiiaaNap^a4 e, eg Rmm 

*I84 8 . ^«i«Sf«»*gt4 9 *s£UM'J< >)$- KftU 
1»^S5 0(at), NOx (RJKtt 3 6 #fr5E©«»RJK 
t«3i <!: «c o tc t is K N O x RJ&tft 3 6 ©ffft&ttffjfrW 
©«*&*?f -5 St5t«jKWfflI^S*s«lJ!K S tiX t> -5 „ 
[0 0 5 2] yac, C©ECU4 0Wf-5^t*9<J)Q:jl7n 
40 *fti«fti)8PiM'P* > 03©rSf-/A-f-i.- h iBKfcJ-tf 
H5 ©7 P-^ f - YK&~5UX1Sffitl>. 

[0 053] fcymmsmw^fSLA 6 ». x>i; 
>©^«r»tcBif«© ^ ^ 5 > ^-cx *- h u> aie^ 

Ji*iJ^S4 2*6.x>^>|EHg»Ne. T*-fe;HBfi 
Acc, XT7P-*>1ftb^*IX03i* (H4©X 

sts-rs (^f-^s2) . e©2£#«a5Mjw«TB 

x>^>f5||©g:Ne£T4'^Jl'BBttAc c<tH2K: 
50 ^©^tkiiRA^mSRDTlfe^N e*tcK-3C>Ti( 
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[0 054] #*I»SS*£?T -ymZfr&frmiL, 

«t i &mimmmMm*mT i itc. mr^m***!* 
mm 1 1 #B5$»w*s«*«#a i i acres sn 

«&*4**«**:|IT t lie. fSXMftft*|*i»*J I t tf» 

mm*mmat*m 1 1 lKreesn Uf?/s 

5) . Xt-vzTS 1 Otejttr. COjMMKWMttT 1 
lfc J: OT t Hi, &#«H4**f«T Bi io 

[0055] — y 7"S 3 tC4»t»r«IMMT% 
*4*S«T t *$T t 2 (WJB«Msf«««T 1 WCO ) 

«utHKf4*»^t9 1 1 *s 1 1 2 mmimmm 
tmi i*so) tcreesn uf-^s7) . 

Sio«:jitf. ^s^s stcfci^T. «S*4*f 

©*©«s*4*it-ea< ufj^se) . 20 

Tl^Tl3(«JHttMsWI»*Tt«0) KW£34v 

mummmmm 11*113 c<mimm*im%i 1 1 

#0) Kre£3*l (X^ ?7"S 9 ) . W?^S10(C 
[0 0 5 6] JfctC. s^Sl Ot, NOx«©St5£ 

pw> y - >mn0mf wm*s <t ocaNttMwii ( q a 

*) efcS-3b»-Cf?9. -tOT. 8£5ENOx«±J:b«ffi 
NO<b©hfc«*?ft» <**»:7S 11). NOxJi^N 30 

S*l4 Uf-^S 1 2) . *LT. f^v-T3#-f 
>d"J^»Stl (^f-9^S 14). Tl£Tl0#»S 
*»%Wrti (Xf ?^S15) . CCT, BSIHTloi 
W. iS3{C^irJ;^tc. NOx«JtSJ*t+©NOx*sSi» 

mmmmmmr i#thk, retuM* 

«W«T t ifiT 1 4«:re£3ft. MRNKIBMIM^ I 1 

#11*. smmmmvsni tan t«cnesti« 

17). c©£*. atRJttt«iaass«s 40 

it (A= 1) tca*J:5K:re£3ti*. *UT. 
t*S 1 8tcjltr. 

[0057] — TlkTlffCaotiAtt. x>i» 
#4£US©«te. 4B4W*ff 5atW*» 1 

?f5' > <<^f»7'S 1 7tCjHA«atC^f-»^S 1 8<C 

jttf. i#sMe*fc«4#avj»-c*a*B^«:«. 
zfsisicmtt. Tio©i^ra*iga-r5*-c 
«. i fci* 4 «»fBtt-en* -ca o w» m*. so 
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«•;->) . 2#miSSfc»3*«t9»A*f 1©^W* 

Tio©isa*>?,Ti2©igji*-c©iyj». 
is* a* i <D#fMtt&r&. afntn*. !»m?fa*> 

i . i tttue.fi>. 

[0 0 5 8 ] X-f-vfS 1 8t?«. Tl^Tl2t?*SJ!P 

sa^ws-r*. ccr, «#ifflTi2i*. ng6tcav*-j:9 
an 1 ^oreoim (mmtw-^wte**) -c* 

4. *LT. Tl£Tl2©J»^tt. NOx&UllWSSI^f 
77^1*5^^3*1 (^f-^S19). XTv 
•7-S 2 0 (Cjttr. Tl£Tl2T?a I, &&©*?■ 
?:7*S2 3CCjttr. 

[0 0 5 9 ] Xf-'j 1 1 "C. NOx*iNO-cac» 
Xf-^Sl 3(C^t*, NOxfetHftWH 
ft? 9 if F l*s -bv h $*VC l, ^*>S*>*#ij^L.. -e^ 
-C^^ittt^^-^^S 1 4(Cjt£f. X^^7"S 
I3(c*$(,»r. NOxSScW*iKSP3l?f7-5^Fa*H2 9 h 
3*iTl>at>«6tt. NOxttffl«il3ltf7 7^Fl*s 
y*» hSti (^f »^S2 1 ) . TrfytOtcWtMZti 

(^f »7S22) . Xf ?7"S 2 OtCjttf. 

[0060]^f^S20TH SOx»JRJi*«l5c 

Hw?*tTBi«. t&mnmmm.. NOxWR»©»t*Hs 
fiiaorosi^iffltcs-5t>rtf ^. *it. JdSL-fc 

SOx»lR«iSi|ESOi*Jt«!-r5 (ia5©^-f-f 7' 
S23) . fll5£UfcSOx«ii|x«*i. SOx(RiR«^» 
*SO-C*5i«^Ktt, S«tW««9ltf7 9yF2*J42 

ff-5 (Xf^S25). C©gf#*iBffiTc©«Ug 
». S*Ri:bA5ij->(DB#ra. ^»*»©NfWI9fK:J:f)?f 

ton*. x?v?s2 4vc*$\,*x. stmwsumfv ^ 

ate)** y *- FWflwsiat e GRWSUfi£#i sn*. 
[ o o e i ] * L--C. m&w&xmis.T c twrnts^ 

MBIT cOt&UMl, (Xf ^S2 6) . Tc£Tc0 

T*4«i^-«:i4. * -fv-T2*w I- s*i 

Wf?7S27) . T2^TlO«r*ll5e-r-5 Uf?7 
S2 8) . T2£T10-C*£»^ (T2©B$|«©iga 

») «:«. rnamr i #t i 4+tc i (tmrnwE 
m) tc. *s«t t *«t 1 4+ t c t («B^afiniijE 

«) tcK^sn. l^}B«*«l I 1 ifi 1 1 4tc. BfJWS* 
fill t#I t4tcH^34i* Uf^S29) . C© 

ststt. ^wwst-c^^ayt* a ^ 1 y f ) 

tCL. CO!**<tl.fcftt*5. cntcj:o. NO 
x ®ifc*t*> 3 n-5 N O x ft BB«*jl7n-r 6 fc*© 
COfclWt>oTt!8&-CS*. 

[006 2] -5-©^. H#[fflT20*tft5£t" -2. (^f- •> 7*S 
30) . -tUTT. T2^T20t?*S*«r^U (^t^s- 

7s 3 1 ) . •e^-c*,4»^«. snmmm^y ^ ^ 
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[0063]-*, Xf^S2 8(C*sUt, T2^Tl 
crc&t»*i£ (T2©B$!BI©ii£iJU) fctt. «**4ffiIE*T 
ce#0K:. «K!|sH«jE«Tc t rtsOKsiBeSft (*:r* 
7"S34) . 4-l3i«Sif%tf55llfgr*S 1 &m*tc\*4m 

^ i tc L- r c 0*4^ < -r itatxDx t v vs 2 9 Kit 

tr. — SU$#l#mffi$/ctt4#&«-t'*S«^K: 
tt. ^^SSOtCittf. cntc«fc»3. 2#. 3#^ 
tSfcw^SJ*W-c*>-pS8Stfc y », «fc ij c ott&tf y 

[0064] *fc, ^f-u»7"S 2 3(C*JC»-C. SOx« 

S36), -e5-C*StB^«^f i 5 .^S2 5tCiitf. * 
5tNfcl»J*£tCtt. T2*S0(CS5£3ti (Xf 9 ^S3 
7) . S)ftmS(lti|^tf7 7yF2Asy-fe^ FSft 
»^S3 8) . ^f-y^S3 3icmti 0 
[0065]^f^S33-CB, Tl (WJtTOfsMSS* 
S) =0*S*«Wfl/. *$-Ctrt»«A«Ctt. I 1 

"^S39), 1 lf-fs^i'iWir^it*. 1 
1 $^5>ytc^i, «?«8«s*4 (t 1 > (omM&m* 

U?7^S40), ^•;?'S4 1 (Cjttf. — * 
f-5»7*S 3 3(C*Jtir. T 1 = 0-C*StB^tC«^^ y 
7"S 4 1 (Cjitr . 

[0066]^f^S4im Tt (flUtHRfffM* 
«) =0-c**7&>S*>*fiJ»fL. * tt 1 
t (&»&lsWI»B$»!) *4 5>^5*>*«WrL/ (* 

?^S42), i t *^5>y<k/«cs*r#»-rs. 
1 tf^>m5i. gy»«Rf4 (Tt) (omsizn 
*>MVffi<$t>£:2frrZ (^f-^S43). CtUCJ:*). 
T 1 . T t *9ttC 0 •V1iVtH*ftm*K9imft>tl?>C t 
(CfcO. i!7Bfvt©jl7C»&& (CO) &mt2tl-C. NO 
x»7Gtt<£©N O x ©«3c***f fc>tt-£>. 
[0067] fc*J. iSB^SMiKIStOfMliSItt, H7 (CmT 

E SriKffi t, feflteKttjfcfc y * - KWHUSrS 
H^© i # ftttm&iZtf 5 *£tt, rtH#£rtl/*lf>& 

cooes] g?t. fi*«{a4"ia<K©i*«:^cy 
at>. ccD£*t*jS*y *-FtWPJ:9*MWiatt»EGR 
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ww*«jfe-r* ciws: u». 

[0 06 9] <&*y jr- h'SMSP) j£*y *- FMft? 
S5 0tt, Bg8<cmrJ:9«:> ^f5e57v>d7ftg«K:^ 
*-f-U ftf (Ce), x>^>0*£& (Ne) 3£© 
f*-*A2JL/ (*f-y 7S 1 0 0) , Ctt6«:*-3(,>T 

1) . fbr, m&utcfr$m*t(Dtif<Dsmmmwm 

•^S10 2),f5T4, ZW&lCktm 1 j&MMBfiiE 
10 *6 ci4rS36f4 (X'f-y^S 1 0 3) . C©±#. 
* 1 j&kBftMfjEfl: ( y * - F*) a cltt, H7fc* 

L.T. T2kTlO-C*^S*>**lJ5eb Uf»^Sl 
04), •€-^-C*CU«|-&ttm2fiSAB#}WfiliE* (■;*- 
Fi) 6 c2#0K:i85£3ftS (*^? 7'S 10 5). 

»-c*s. *ur. *AB$#jeT= e b+0 ci+e c2* 

(^f'y 7"S 10 6). Z?~v-?S 1 0 2(C*JC» 

r. SSctiiS«smtT7 5^F23&s-fey hsnri^jrui 

■j7S 1 04CC*Jt>r, T2^Tlort?*StB^ttT2<Tl 
ir*4*4«BrL Uf?^S 1 07) . *5-C&(,>*§ 
^•{Ctt. Xf?^S 1 0 5iCjitf. T2<Tll-C*5t» 

o*«3Tll>T2^TlO-C**ti^{Ctt. 02.^lfiSF 
SSMiE*0 c2*Sm (>0) (C|a:3e3n-5 (X^s> T'S 1 

o 8 ) . c tutmtztm LtNox msLW&$L*±.m 
a>-oco**ig*3-tfSfcis«yrifc.&. ^ 
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